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Background & objectives: Information available on drug consumption is inadequate in most low and
middle income countries. This systematic review was conducted to analyse published work on drug
utilization research/studies (DUR) in the SEARO region of WHO for study objectives, methodology,
results and recommendations and to identify the need for improving DUR and the use of the ATC/DDD
system.

Methods: A literature search for DUR was carried out in biomedical databases (PubMed, Scirus, Scopus
and Google Scholar) up to May 2012. Publications were selected if those were in the English language,
describing DUR or prescription practices, and study conducted in the WHO-SEARO countries.

Results: A total of 318 publications were included in the review. Of these, 67 per cent were from India and
13 per cent were from Thailand. Majority of the publications were hospital based; only 16 per cent were
community based. The ATC/DDD system was used in only 20 per cent of the publications, of which 73 per
cent publications used DDD indicators. Several publications focused on antibiotics (31%). Publications
that recommended the need for a policy or intervention to improve prescription practices/rational drug
use amounted to 35 per cent.

Interpretation & conclusions: Drug utilization studies using ATC/DDD system need to be promoted and
carried out on an ongoing basis. DUR is important for rational use of drugs. Its relevance to policy
making and resource allocation needs to be emphasized.

Key words Anatomical therapeutic chemical (ATC) classification - ATC/DDD - defined daily dose (DDD) - drug use -
prescription monitoring

Pioneering work in drug utilization research Drug utilization Research (DUR), which includes “the
carried out in Europe during 1966-1967 analyzed marketing, distribution, prescription and use of drugs
the differences in antibiotic use in six European in a society, with special emphasis on the resulting
countries'. It led to formation of the WHO European medical, social and economic consequences”’, was

Drug Utilization Research Group (DURG) in 19692 encouraged?®. The Anatomical, Therapeutic, Chemical
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(ATC) classification system provides global standard
for classifying drugs. A technical unit of measurement
called the Defined Daily Dose (DDD) is defined as “the
assumed average maintenance dose per day for a drug
used for its main indication in adults”. The ATC/DDD
system serves as tool for DUR and allows comparison
of drug consumption statistics at international and
other levels of healthcare?. As interest expanded
beyond the Nordic countries, in 1982 the WHO
Collaborating Centre for Drug Statistics Methodology
was established?, with close integration of international
drug utilization studies and supporting WHO’s
initiatives for achieving universal access to essential
drugs and the rational use of drugs, particularly in
middle or low income countries. Access to standardized
and validated information on drug use is essential for
assessing patterns of drug utilization, identification of
problems, access and educational or other interventions
and monitoring the outcomes of interventions for the
rational use of drugs*®. DUR studies are important for
policy making at national level as well as for individual
patient management. But, in most of the middle or low
income countries the availability of information on
drug consumption is inadequate. This information is
often lacking on even the broadest measures of drug
use like the overall volume of use and total spending
on drugs®*.

Hence, the present systematic review was conducted
to analyse drug utilization studies conducted in the
SEARO Region of WHO. It assesses the objectives,
types of studies, methods used, drugs and healthcare
settings covered and interventions investigated to
improve prescription practices.

Material & Methods

Search strategy: The inclusion criteria were, published
articles, which are (i) in the English language, (ii)
describing drug utilization studies, (iii) conducted
in WHO-SEARO countries, and (iv) providing
information about drug use or prescription practices
or drug consumption or describing interventions to
improve drug prescription practices, thereby improving
rational drug use. The literature search was conducted
till May 2012, and three major databases namely,
PubMed, Scirus (ceased since 2014) and Scopus (since
their inception to May 2012) were searched. The
recent PRISMA guidelines and Cochrane handbook
for systematic reviews provided a framework for the
reporting structure of this systematic review®’. The
search was focused on retrieving publications on drug
utilization research and the use of the WHO ATC/DDD

code in WHO-SEARO countries. Searches performed
with combinations of key words are shown in Table 1.
The references lists of the retrieved publications were
searched manually for other publications that might
meet the study eligibility criteria. The authors (whose
emails were available in publication or on internet) of
the shortlisted publications were contacted by email to
seek their feedback on other publications relevant to our
research question giving one month time to respond.

Screening process for inclusion: We limited our results
to studies on human subjects. Publications identified
from search strategy were first subjected to review
of title. If it was not possible to decide on inclusion/
exclusion on title review, abstracts were reviewed. If
the title or abstract left room for doubt, the full text
of the publication was obtained and reviewed. At each
stage, two independent reviewers (SSB and NAK)
assessed the publications against the eligibility criteria.
There were no differences in eligibility assessment
among the two reviewers.

Assessment of published reports/studies: Publications
from SEARO countries obtained from the refined search
were reviewed to analyse and capture information on
the variables of interest in a spreadsheet. The data
extraction in the spreadsheet was done by one of the
authors (SSB) and these entries were then checked by
another author (NAK).

Results

Our search strategy identified 818 publications from
WHO-SEARO countries, of which 43 were repeated
within the database. The number of publications
identified for further screening for eligibility was
775. A total of 510 publications were eliminated after
screening for eligibility criteria. Sixty nine publications
were identified as duplicates across the databases
(Fig. 1). A total of 196 publications were identified that
met the inclusion criteria.

Of the 166 authors, we communicated, 22
responded, of whom five shared additional eight
publications to be included in the review. Additional
114 publications were identified through other sources
such as cross-references and Google Scholar searches
of specific journal databases (Fig. 1). Finally, a total
of 318 publications were included. Of the total 318
publications included, only abstract was available
for 72 publications. The earliest publication on DUR
from SEARO countries, was on antimicrobial agents,
published in 1981 by Viswanathan and co-workers®.
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Table 1. Search strategy used to search DUR publications from databases

Search engines

Key words

Limit applied

Exclude

PubMed,
Scirus, Scopus

Google Scholar

(“defined daily doses” OR “defined daily dose” OR
“Anatomical therapeutic chemical classification”
OR “drug utilization study” OR “drug utilization
research” OR “prescription pattern” OR “prescription
audit” OR “prescription monitoring”) AND “Name
of the country™

1.

“defined daily doses” AND “Name of the
country™”

“defined daily dose” AND “Name of the
country™

“Anatomical therapeutic chemical classification”
AND “Name of the country™

“drug utilization study” AND “Name of the
country™

“drug utilization research” AND “Name of the
country™”

“prescription pattern” AND “Name of the
country™
“prescription  audit”
country™
“prescription monitoring” AND “Name of the
country™

AND “Name of the

Limit to SEARO countries,
English language.

Limitto SEARO countries,
English language

Review, patent, conference
paper, thesis, book chapter

Review, patent, conference
paper, thesis, book chapter

“Country name: Bangladesh, Bhutan, Democratic People’s Republic of Korea, India, Indonesia, Maldives, Myanmar, Nepal, Sri Lanka,

Thailand, Timor-Leste

.
'
[
[
[}

ceccccccccccccccaa,

Database search results

[}
[
'
'

.

Publications identified in

Publications identified in

Publications identified in

PubMed (n =54)

Scirus (n = 524)

Scopus (n = 240)

Nemrece e cr e ————

v

Publications after removing
duplicates within the database
(n=162)

Publications after removing
duplicates within the database
(n =240)

}

}

screening (n = 49)

Publications after eligibility

Publications after eligibility
screening (n = 54)

Publications after eligibility
screening (n = 162)

l

l

Publications
included (n = 49)

Publications included after removal
of duplicates identified from PubMed

: 1

search list (n = 33)

Publications included from all three database
(n=196)

Publications included after
removal of duplicates identified
from PubMed and search list

(n=114)

—

A

Studies included in Systematic Review
(n=318)

Additional Publication identified
through other sources like cross
references, from authors,
Google Scholar hand search, Specific
journal database search etc.
(n=122)

Fig.1. Search strategy and screening process.
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Geographic distribution of publications: Of the 318
publications included, 214 studies were from India
(67 %), 43 were from Thailand (13%), and 42 from Nepal
(13%). No publications from North Korea, Myanmar,
the Maldives or Timor-Leste were identified.

Aim and objectives of the studies: The aims of the
studies were the following: prescription monitoring/
DUR; comparisons between different groups (e.g.
different hospital set-ups, private and government
hospitals, rural and urban practices, pre and post policy
or intervention and year-wise comparison); developing
methods; studying the impacts of intervention; and
correlation of antibiotic use and antibiotic susceptibility
patterns. Table II gives some of interventions used to
improve rational drug use. Some of the studies had
more than one aim. Eleven per cent of the studies were
performed to evaluate the impact of interventions, and
the majority of these were from Thailand. Only eight
(3%) publications focused on developing method to
improve/regulate drug utilization practices and rational
drug use (Table III).

Use of ATC/DDD in DUR: The ATC/DDD system
was used in 64 (20%) publications (Table III), of
which 47 (73%) publications used WHO-DDD
indicators, viz. DDD/(100 bed-days) and DDD/(1000
population) (Table III). In one study from India, the

authors calculated DDD as the total quantity of drug
administered divided by the number of patient-days
the drug was given and expressed it in grams or
milligrams'®. None of the publications from Sri Lanka
used ATC/DDD indicators. The trend of DUR and use
of ATC/DDD methodology over the years in WHO-
SEARO countries is given in Fig. 2.

Methods and design followed: Majority of the
publications were prospective while only 39 (12%) were
retrospective (Table I1I). Majority of the publications
followed prescription monitoring at hospital outpatient
departments (OPDs) or pharmacy stores. Besides
prescription monitoring, a few publications analysed
patient records and conducted questionnaire based
surveys of doctors and patients. Sample sizes in the
range 101-500 prescriptions/patients/doctors were
seen in 148 (49%) publications while only 50 (16%)
publications had sample sizes of more than 2000
prescriptions (Fig. 3).

Site of studies: Majority of the studies were hospital
based, and only 52 (16%) were community based;
even fewer, 28 (9%) were carried out in primary
health centres (PHCs) (Table III). About 175 (55%)
of the studies were carried out at hospital outpatient
departments (OPDs).

Table II. Different interventions and methods used to study rational drug use

Intervention type Description of intervention used

Reference

Develop guidelines

Educational intervention

Managerial intervention: Establish hospital formulary and the generic
dispensing policy

Multifaceted intervention : comprised development of consensus guidelines,
an official declaration of the guidelines by the head of the department,
distributing guidelines pocketbook, carrying out blood cultures free of
charge, teaching sessions and refresher courses

Use of reserve antibiotic indent form

Focus on infection approach along with the WHO ATC/DDD methodology,
to study hospital antibiotic prescribing

Guidelines for the use of third generation cephalosporins were prepared by
the method of formal consensus and implemented in the hospital
Antifungal stewardship programme

Small group intervention vs formal seminar

Information to clinician about Impact of Essential Drug List and Standard
Treatment Guidelines on Prescription Pattern

Personal intervention: involves dissemination of information on new
practices. A single page document, highlighting the advantages of early low
dose aspirin in patients with suspected myocardial infarction (MI) sent to
general practitioners

ATC/DDD, anatomical therapeutic chemical classification/defined daily doses

Limpanasithikul et al’

Hadi et al'®

Sharma & Barman'!

Pathak et al'?
Jimmy et al'

Apisarnthanarak et al'*
Santoso et al'
Chaudbhari et al'®

Seneviratne et al’
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Table III. Study design, use of ATC/DDD, healthcare setting, and type of patient studied in publications from SEARO Region
countries”

Variable WHO India Nepal Sri Lanka  Thailand Bangladesh Indonesia
SEARO" n=214 (%) n=42(%) 1n=8(%) n=43(%) n=8(%)  n=7 (%)
n=318 (%)
Study design™ Prospective 282 (88) 198 (92) 34 (81) 8 (100) 31(72) 6 (75) 6 (85)
Retrospective 39 (12) 18 (8) 8(19) 0(0) 12 (28) 2 (25) 1(14)
Study Comparison in 59 (19) 30 (14) 5(12) 3(37) 15 (35) 2 (25) 5(71)
purpose/ different groups
objective Prescription 313(98)  212(99) 40 (98) 7(87) 40 (93) 8 (100) 7 (100)
monitoring/DUR
Develop methodology 8(3) 8 (6) 0(0) 0 (0) 0(0) 0(0) 1(14)
Study impact of 35(11) 12 (6) 4(9) 2 (25) 13 (30) 1(12) 3(43)
intervention
Correlation of 21(7) 13 (6) 3(7) 0 (0) 2(5) 1(12) 2(29)
antibiotic use and
resistance
Use of ATC/  Publications without 254 (80) 170 (79) 35(83) 8 (100) 36 (84) 7 (88) 2(29)
DDD ATC/DDD
Publications with 12 (4) 10 (5) 0(0) 0 (0) 1(2) 0(0) 1(14)
only ATC
Publications with 25 (8) 16 (7) 1(2) 0 (0) 6 (14) 0 (0) 2(29)
only DDD
Publications with 27 (8) 18 (8) 6 (14) 0 (0) 0 (0) 1(12) 2(29)
both ATC and DDD
Publications with 27 (8) 16 (7) 6 (14) 0 (0) 0 (0) 1(12) 4 (57)
DDD/100 bed-days
Publications with 20 (6) 15(7) 1(2) 0 (0) 4(9) 0 (0) 0(0)
DDD/1000 patients/day
Healthcare Community 52 (16) 36 (17) 49 2 (25) 11 (26) 1(12) 0(0)
settings”
PHC 28 (9) 19 (9) 5(12) 0 (0) 2(5 1(12) 1(14)
Hospital-outpatient 175 (55) 115 (54) 26 (62) 6 (75) 22 (51) 337 5(71)
department (H-OPD)
Hospital-inpatient 72 (22) 45 (21) 14 (33) 0 (0) 9(21) 2(25) 1(14)
department (H-IPD)
Both H-IPD and 26 (8) 21 (10) 1(2) 0(0) 3(7) 1(12) 0(0)
H-OPD
Type of General 279(88)  188(88)  37(88) 5(62) 39 (91) 7(87) 7(88)
patient Pacdiatric 26 (8) 17 (8) 2(5) 3(37) 2(5) 1(12) 1(14)
Elderly 13 (4) 9(4) 3(7) 0 (0) 2(5) 0(0) 0(0)

Values indicate number of publications/studies, values in bracket indicate per cent of total publications from the country
“May be more than one for the study

*SEARO countries viz. Bhutan, Maldives, Myanmar and Timor-Leste did not have any publication (English) on DUR studies
“Four papers in two countries each

DUR, drug utilization research; PHC, primary health centres
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Fig. 2. Trend in drug utilization research (DUR) and use of ATC/
DDD methodology over the years in WHO-SEARO countries.
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Fig. 3. Sample size used in drug utilization research (DUR) study
publications from WHO-SEARO. (Other SEARO countries viz.
Bhutan, Maldives, Myanmar and Timor-Leste did not have any
publication on DUR studies).

Types of patients, drugs and disease conditions
studied: A total of 138 (43%) publications included
drug utilization data of all drugs while 100 (31%) of
the publications were on antimicrobial use in different
diseases. Most of the publications (279, 88%) focused
on the general patient population of all ages, while 26
(8%) and 13 (4%) focused on paediatric and elderly
populations, respectively (Table III). Only 21 (7%)
of the publications evaluated the drug use pattern of
specific drugs. Table IV lists drugs/drug categories
investigated.

Outcomes of the studies: About 34 per cent (109) of
the publications were descriptive studies conducted

based on prescription monitoring at the hospital or
community level, providing data only on prescribing
and dispensing practices. Publications concluding on
rational/irrational drug use were 148 (47%), while 35
(11%) have shown the impact of some intervention
on drug use or prescription practice (Table V) and
113 (36%) of the publications recommended the need
for a policy or intervention to improve prescription
practices/rational drug use.

Discussion

The present study is an analysis of the published
literature from the WHO-SEARO Region on DUR
and the use of WHO ATC/DDD system. Most of the
studies were prospective, hospital-based using hospital
patient records manually to calculate prescription
monitoring indicators. The focus of DUR studies was
on a rational use of drugs. To address irrational use of
drugs prescribing, dispensing and use of the drugs need
to be regularly monitored on an ongoing basis in terms
of the type and the amount of irrational use, along
with the reason for the same!’. To improve rational
use of drugs, several educational and guidelines-based
interventions will be useful and the effectiveness of
these interventions needs to be evaluated using DUR
studies. It was found that such intervention based DUR
studies were lacking in SEARO countries. Prescription
monitoring alone will only be useful to know the
irrational practice. Most of the studies have only
commented on irrational or rational use along with
need for intervention or policy without commenting
or proposing any intervention which can be useful to
prevent irrational drug use. Only a few studies have
shown that the different interventions practiced at
community or hospital level can be useful in improving
rational drug use.

In 1993, WHO and INRUD (International Network
for the Rational Use of Drugs) developed and published
a standard method for selected drug use indicators in
health facilities. These indicators were prescribing
indicators, patient care indicators, facility indicators
and complementary drug use indicators®**'. The core
prescribing indicators consist of the average number of
drugs per prescription, percentage of patients prescribed
antibiotics, percentage of patients prescribed injections,
percentage of medicines prescribed by generic names,
percentage of prescriptions for essential medicines,
etc. These can be used to identify problems in
general prescribing and the quality of care. Results
from the use of these indicators can help identify the



126

INDIAN J MED RES, AUGUST 2015

Table IV. Different drug categories studied in various studies out of 318 (drug utilization studies)

Drug categories India Nepal Sri Lanka Thailand Bangladesh Indonesia Total
n=214 n=42 n=3§ n=43 n=3§ n=7 n=318 (%)

All drugs 97 26 4 7 2 2 138 (43)
Antibiotics 52 13 2 23 5 5 100 (31)
NSAID 8 2 0 1 1 0 12 (4)
Drugs acting on CVS disorders 19 2 0 2 0 0 23(7)
Anti-diabetic 15 2 0 0 0 0 17 (5)
Drugs acting on CNS 22 0 0 7 0 0 25 (8)
Anti-asthmatic 6 0 0 0 0 0 6(2)
Specific drug” 8 2 2 9 1 0 21 (7)
Other class/categories” 8 0 0 0 0 0 8(3)

*Specific drug/drug categories studied: Serum albumin, allopurinol, warfarin, statins, benzodiazepine, carbapenems, anti-malarial drugs,
antihistamines, cephalosporin, griseofulvin, aspirin, antiemetics, methylphenidate, morphine, anticancer, lipid lowering drugs.
NSAID, non-steroidal anti-inflammatory drugs; CVS, cardiovascular system; CNS, central nervous system

Table V. Findings/recommendations/use based on review

only data collection
without any conclusion/
recommendation

India Nepal Sri Lanka Thailand Bangladesh  Indonesia SEARO
n=214 (%) n= 42 (%) n= 8 (%) n=43 (%) n= 8 (%) n=7 (%) n=318 (%)
Publications that 97 (45) 18 (43) 3(37) 24 (56) 7 (87) 2(29) 148 (47)
concluded rational/
irrational use
Publications which have 13 (61) 49 1(12) 13 (30) 1(12) 3(43) 35(11)
shown “Effect or impact
of intervention” on
rational drug use
Publications which have 71 (33) 21 (50) 4 (50) 14 (33) 3(37) 2(29) 113 (36)
recommended that there
is a need for policy or
intervention
Descriptive studies with 85 (40) 14 (33) 1(12) 8(19) 1(12) 1(14) 109 (34)

motives of irrational use and other problems in the
use of medicines. Some of the authors have studied
interventions for rational use of drugs and found these
effective and useful. These interventions were based
on providing guidelines or educational activity. Drug
utilization research provides highly useful information
about the availability and use of medicines. Indices
such as DDD/(1000 population)/year or DDD/(100
bed-days) are useful for comparing various regions
within the country and various countries within a region

and for correlation with gross domestic product (GDP)
and health indices. Information from drug utilization
research can be very useful for policy makers to allocate
resources®. Most of the DUR studies from SEARO
Region lack the use of ATC/DDD which is also observed
by Irwin & Sharland® in their systematic review on
antibiotic prescribing in resource poor countries. The
major difficulty in using the ATC/DDD system may
be the wide range of branded generic drugs and fixed
dose combinations which makes it time consuming
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and difficult to assign ATC code and calculate DDDs.
Researchers need to be educated on how to use the ATC/
DDD system. For National use, ATC codes need to be
allocated to National drug lists and products used, and
this will require resources and competency?*. The WHO
Collaborating Centre for Drug Statistics Methodology,
besides reviewing and revising the classification of
drugs and establishing DDDs for drugs, provides
support to building capacity in the use of information
related to the consumption of medicines and setting up
national medicine classification systems?>.

The ATC/DDD system was developed and used
for presenting drug consumption data*. Unlike high
income countries, data on production, expenditure
and consumption of pharmaceuticals are not readily
available in middle or low income countries, and if
available, may be incomplete as the data come from
different sources. In addition, rather than being an
indicator of volume, the use of monetary values gives a
distorted picture of production and consumption since
it fails to reflect the scale of consumption of traditional
medicines and low priced generics (branded and non-
branded)®. In some high income countries research on
use of medicine is routine in healthcare facilities, and
numerous studies have demonstrated its effectiveness®.
SEARO countries do not have comprehensive drug
utilization data on the use of medicines at the National
level. Besides, large databases such as those used
in high income countries are generally unavailable
in middle or low income countries. In the SEARO
countries many of the studies were carried out in
individual hospitals and/or healthcare settings. The
sampling method was used especially while studying
drug utilization in community settings*. The health
seeking behaviour of the population is different in
the private sector and public sector. Likewise, the
prescription patterns also vary. Hence, attention was
paid to both types of healthcare providers. Holloway
et al’’ have commented that in community studies
while analyzing prescriptions, it is easier to calculate
percentage of prescriptions containing antimicrobials
but for calculating DDD much more data collection is
required, thus allowing more room for error.

In hospitals where computerized record systems
exist, reporting of the use of medicines can occur using
the ATC/DDD system. However, in hospitals without
such computerized systems, very little such information
can be obtained. Most computerized record systems
where available have ICD (International Classification
of Diseases) code, but not ATC/DDD.

This study showed that there were very few
publications from SEARO Region on DUR. In a
study done by Teng et al*® in China, there were 2911
publications on DUR, of which 1268 have used DDD
in their study. In addition, when checked for global
DUR publications in Scopus database, around 4840
publications were found. The population of WHO-
SEARO countries is approximately 1.8 biillion which
is about 25 per cent of the global population®. But
DUR publications, considering in Scopus search are
only 6.6 per cent of the global DUR publications.

The health information systems in countries of
the WHO-SEARO Region are at various stages of
development. A high level preparatory meeting held
at the Regional Office at New Delhi in July 2010
recommended a regional strategy for strengthening
health information systems with the goal of improving
the availability, quality and use of health information
for enhanced efficiency and effectiveness of health
programmes?’. Promotion of data collection is important
and includes developing data quality standards that
specify the completeness of medical records. Achieving
millennium development goals, access to medicines
and rational use of medicines are healthcare priorities
in SEARO Region countries®'. DUR studies and use
of ATC/DDD system will be useful for assessing
and comparing medicines use across countries and
can contribute to public health policy decisions and
resource allocations. ATC/DDD system in healthcare/
hospital information system will be useful to provide
drug utilization information quickly, which is important
for evaluating impact of new investments®>. These
methodologies and applications need to be considered
for future DUR studies in SEARO Region countries.

Our study had a few limitations. Firstly, we
were unable to get full text versions of publications
retrieved. We tried contacting the corresponding
authors/first authors of these publications requesting
for a copy of the article. Despite our efforts, we were
unable to get full text of 72 publications. We reviewed
the abstract of such publications and included these in
our study if these provided the information we needed.
In the process, we may have missed information (viz.
sample size, etc.) and could not evaluate the quality of
the articles. Yet, we preferred to include such studies
in order to avoid losing data. Secondly, we included
only English language publications. This may be the
reason that for a few countries viz. North Korea and
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Thailand, the number of publications on DUR is less,
as publications in their languages are not included or
searched.

In conclusion, our results show that DUR studies

in SEARO region countries have been carried out
mainly using hospital patient records for rational use
of medicines. Studies in community setting and those
evaluating intervention have been limited. DUR studies
with ATC/DDD coding are useful for comparing drug
use across healthcare settings and countries and help
take policy decisions and resources allocations. In
SEARO countries ATC/DDD code needs to be allocated
to National lists for which resources and capacity
building is needed. Considering the importance of
DUR studies, this investment would be worthwhile.

10.
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